 Table S 
Experimental Procedures

General Information
All reaction vessels were evacuated and backfilled with nitrogen three times before use unless otherwise noted. Solvents and solutions were transferred by syringes or cannulae using standard inert atmosphere techniques. 1 H, 13 C, and 31 P NMR spectra were obtained using an Inova-600, Inova-500 or Mercury 400 spectrometer. 1 H NMR spectra were referenced to residual CHCl 3 peak (7.26 ppm) using CDCl 3 as solvent. 13 C NMR spectra were referenced to solvent carbons (77.23 ppm for CDCl 3 ). When 13 C signals are coupled to 31 P, no specific couplings were assigned.
31
P NMR spectra were referenced to the external H 3 PO 4 signal.
Infrared spectra were obtained using thin films of products. Only absorption frequencies higher than 1000 cm -1 are reported. Optical rotations were measured using a 2.0 mL cell with a 1.0 dm path length. High Resolution Mass Spectrometry (HRMS) data were obtained at the Harvard University mass spectrometry facility. Chiral SFC analysis was performed using superfluid CO 2 /MeOH as the eluent. Chiral HPLC analysis was performed using hexanes/isopropanol as the eluent.
Analytical TLC was performed using EM Separations pre-coated silica gel 0.2 mm layer UV 254 fluorescent sheets. Column chromatography was carried out as flash chromatography on EM Science silica gel 60 (230-400 mesh) using the indicated eluent.
Unless otherwise specified, extracts were dried over MgSO 4 and volatile solvents were removed with a rotary evaporator at reduced pressure (~40 mmHg).
Carbamate 2a was prepared using MacMillan's method. 2 Carbamate 2b was prepared us Kikugawa's method. 3 Carbamate 2c was prepared according to the literature method followed by vacuum distillation purification. 4 Allenyl ester 1 was prepared (>99% purity, 87% yield) following a published procedure from propionyl chloride, ethyl (triphenylphosphoranylidene)acetate, and Et 3 N. 5 Propargyl ester 6 (>99% purity) was prepared using a DCC/DMAP coupling of pent-3-ynoic acid 6 and EtOH at 0 °C.
Additional propargyl ester substrates in Table 2 were prepared according to Fu's CuIcatalyzed reaction of terminal alkynes and ethyl diazoacetate in CH 3 CN at room temperature. 7 The method provided the corresponding propargyl ester containing 2-10% of the corresponding allenyl ester, which was used without removal of the allenyl esters.
S6
Racemic samples for Table 2 , entries 2, 7, 10 were prepared by PPh 3 -catalyzed addition of 2b or 2c to corresponding allene substrate. The sample contains certain amount of the α-addition adduct (after chromatographic separation) in the SFC trace. For the remaining entries in Table 2 , SFC or HPLC traces corresponding to the pure product samples from anti-poles of the catalyst performed using slightly different catalyst loadings.
Catalyst preparation
To a suspension of Boc-D-Phe-OH (0.795 g, 3.0 mmol) and HBTU (1.25 g, 3.3 mmol) in CH 2 Cl 2 (15 mL) was sequentially added DIPEA (1.05 mL, 6 mmol) and dimethylamine (2 mL, 2 M in THF). The mixture was stirred at room temperature for 3 hours and the residue following removal of solvent was purified by silica gel column chromatography (50% EtOAc in hexanes) to yield the product as a gum-like compound.
The gum was dissolved in an HCl in dioxane solution (7.5 mL, 4 M) and stirred at room temperature for 3 hours. Excess HCl and dioxane was removed under reduced pressure and the residue was triturated with Et 2 O (~10 mL), filtered, washed with Et 2 O (3 × 5 mL)
and dried under vacuum to give the product as a white solid (0.585 g, 85% yield, 2 steps).
To a vigorously stirring mixture of the amine hydrochloride salt (0.114 g, 0.5 mmol)
in a biphasic mixture of CH 2 Cl 2 (5 mL) and NaHCO 3 (10 mL) at 0 °C was added CSCl 2 (0.042 mL, 0.55 mmol). (Caution: Highly toxic and stench!) The mixture was stirred at this temperature for 15 minutes and warmed to room temperature, where it was stirred for an additional 10 minutes. The biphasic solution was partitioned and the aqueous phase was extracted with CH 2 Cl 2 (3 × 10 mL). The combined organic phases were dried over Na 2 SO 4 and concentrated under vacuum to yield the crude product (120.6 mg), which was used in next step without further purification.
S7
To a solution of the crude isothiocyanate in CH 2 Cl 2 (2.5 mL) was added (S,S)-trans- The general procedure was followed using carbamate 2c (39. (Table 2, entry 9)
The general procedure was followed using carbamate 2c (13.2 mg, 0.101 mmol),
propargyl ester (25.2 mg, 0.15 mmol), and catalyst 3e (5.2 mg, 10 mol%) in Et 2 O (1 mL).
After maintaining the reaction with stirring at 0 °C for 21 hours, the product was obtained S13 as a colorless oil (26.3 mg, 87% yield). The enantiomeric excess was determined to be 98% by chiral HPLC (ChiralCel OD-H, 5% IPA in hexanes, 1 mL/min, 23 °C, 210 nm. 4 (0.072 mmol, 84 mg). After maintaining the resulting reaction with stirring for 10 minutes, the mixture was diluted with CH 2 Cl 2 (6 mL) and 1:1 NaHCO 3 /Na 2 CO 3 buffer (1 M, 3 mL, 3 mmol) and cooled to 0 ºC. CbzCl (121 μL, 0.86 mmol) was added and the mixture was stirred at 0 °C for another 1 hour and then at room temperature for 0.5 hours. The reaction mixture was then extracted with CH 2 Cl 2 (2 × 20 mL) and the combined organic extracts were dried over MgSO 4 .
The product was further purified using silica gel column chromatography to give the carbamate product as a colorless oil (192.5 mg, 97% yield). The enantiomeric excess was determined to be 94% by chiral SFC (ChiralCel OD-H, 5% methanol in CO 2 
